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Experiment on Transverse Isolation System for

Kilometer —span Cable—stayed Bridges

ZHOU Lian-xu, YE Atjun

(State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract; The transverse fixed system for cable-stayed bridges inevitably increases seismic
demands at piers, towers, and their foundations. These in turn increase the risk of earthquake-
induced damage to bridges. To address this problem, this study experimentally investigated the
mitigation efficiency of a transverse isolation system using novel transverse steel dampers (TSDs)
as energy dissipation devices for long-span cable-stayed bridges under near-and far-fault
earthquakes. A series of shake table tests were conducted on a 1/35-scale model of the Su-tong
Bridge. Tests on the transverse isolation system and a conventional transverse fixed system were
conducted. For the transverse isolation system, the TSD together with two sliding spherical steel
bearings were placed at deck-bent connections, and TSDs were placed at deck-tower connections.
The seismic behaviors of the transverse isolation system were analyzed based on test data.

Results indicate that under near-and far-fault ground motions, the isolation system significantly
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reduces laterally horizontal force at the deck-tower and deck-bent connections, and also reduces
displacement and curvature demands along the tower shafts and bottom sections of bents. In
addition, the displacement at deck-bent and deck-tower connections are limited to an acceptable
practical level by TSDs. For both ground motions, the transverse seismic force at both the deck-
tower and deck-bent connections are decreased by more than 50%, and curvature demands at
tower-and bent-bottoms are decreased by 34% and 67% . respectively. TSD possesses a plump
hysteretic loop, but its hysteretic behavior depends on the characteristics of ground motions. In
general, the TSD has a greater capacity of energy dissipation than that of friction-type bearings.
The pulse of velocity in a ground motion triggers the displacement pulse of both TSDs and bear-
ings.

Key words: bridge engineering; transverse isolation system for cable-stayed bridges; shake table

test; transverse steel damper; near-and far-fault earthquake; velocity pulse
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